Africa is experiencing an increasing burden of cardiac arrhythmias. Unfortunately, the expanding need for appropriate care remains largely unmet because of inadequate funding, shortage of essential medical expertise, and the high cost of diagnostic equipment and treatment modalities. Thus, patients receive suboptimal care. A total of 5 of 34 countries (15%) in Sub-Saharan Africa (SSA) lack a single trained cardiologist to provide basic cardiac care. One-third of the SSA countries do not have a single pacemaker center, and more than one-half do not have a coronary catheterization laboratory. Only South Africa and several North African countries provide complete services for cardiac arrhythmias, leaving more than hundreds of millions of people in SSA without access to arrhythmia care considered standard in other parts of the world. Key strategies to improve arrhythmia care in Africa include greater government health care funding, increased emphasis on personnel training through fellowship programs, and greater focus on preventive care.
and therapeutic interventions in electrophysiology, cardiac arrhythmia may possibly be the most neglected area of cardiology. To address this situation, we review the current state of arrhythmia burden and care, identify critical needs, and suggest some potential solutions. We recommend a hierarchy of cooperative goals, which can be set across African countries, starting with education and care less dependent on high-cost items.
EPIDEMIOLOGY ATRIAL FIBRILLATION.
Atrial fibrillation (AF) is the most common arrhythmia worldwide, including Africa (4, 5) . From 1990 to 2013, deaths from AF increased 196% (4) . According to some projections, there will be more people with AF in Africa than in either China, the United States, or India by 2050 ( Figure 1 ).
Rheumatic heart disease and endomyocardial fibrosis are still prevalent in Africa, affecting mainly adolescents and young adults. They are associated with a high prevalence of AF (4) (5) (6) . AF is found in >30% of the chronic cases of endomyocardial fibrosis (6) . In the REMEDY (Global Rheumatic Heart Disease Registry), AF was present in 21.8% of patients with rheumatic heart disease (7), which is consistent with the findings of the Heart of Soweto study, which showed a 13% prevalence of AF among patients with valvular heart disease (8) .
A study from urban Cameroon was the first attempt to describe the clinical characteristics, treatment, and prognosis of patients with AF in Africa (9) . Of 172 patients with AF, 22.7% were paroxysmal, 21.5% were persistent, and 55.8% were permanent. In this 1-year follow-up study, patients experienced extremely high mortality and morbidity rates: 26 of 88 patients (30%) died; among the survivors, 16% had a nonfatal stroke and 26% developed decompensated heart failure (HF).
In African HF registries, 16% of acute HF patients in THESUS-HF (Sub-Saharan Africa Survey on Heart Failure) (10) and 18% of chronic HF patients in TaHeF (Tanzanian Heart Failure Study) (11) African patients had about 3 times more hospital readmissions (34%) than others; their 1-year stroke rate was 8% compared with 2% in North America, Western Europe, and Australia; and the 1-year death rate was 20% compared with 10% on the other continents (12) .
INHERITABLE ARRHYTHMOGENIC HEART
DISEASES. There is a paucity of data on inherited arrhythmogenic cardiac diseases due to the advanced workup required to establish the diagnosis. Hence, the published data is relatively limited regarding this topic ( Table 1) .
Arrhythmogenic right ventricular cardiomyopathy/ dysplasia is a rare heart muscle disorder characterized by the presence of fibrofatty tissue and ventricular electrical vulnerability related to sudden death. In 2009, the largest cohort of 50 patients in Africa was reported by the Arrhythmogenic Right Ventricular Cardiomyopathy/Dysplasia Registry of South Africa (13, 14) . The disease was observed in all races and ethnic groups, patients usually became symptomatic by their third decade of life, and the 1-and 5-year mortality was 2.8% and 10%, respectively. The relatively high mortality was believed to be the result of underutilization of implantable cardioverterdefibrillators (ICDs) in the country (11) . In Tunisia, 12 sudden cardiac death (SCD) patients with suspected arrhythmogenic right ventricular cardiomyopathy/dysplasia were studied (15) . Autopsies revealed that 9 patients met the morphological criteria of the disease (adipocyte infiltration with fibrosis replacement) (15) .
Long QT syndrome is one of the most common Table 1) .
The first population-based SCD study in SSA (20) showed an incidence similar to China (21) and higher than in Ireland (22 hypertrophic cardiomyopathy (41%) and arrhythmogenic right ventricular cardiomyopathy/dysplasia (13.6%) among those age <35 years, and ischemic heart disease (90%) in athletes age >35 years.
SECONDARY ARRHYTHMOGENIC HEART DISEASES.
Ischemic heart disease. Historically, IHD has been considered uncommon in Africa (4) . Despite the epidemiological transition, IHD continues to be responsible for a minority of SCDs in SSA (24) (25) (26) (27) . In North Africa, IHD was much more prevalent and accounted for almost 60% of 361 autopsied SCD fatalities in Tunisia (28).
Parasitic-related cardiac arrhythmias. Some parasitic infections may affect the myocardium, pericardium, and pulmonary vasculature and produce cardiac manifestations and rhythm disturbances. (1) showing that CRT-P were more frequently implanted than CRT-D.
As shown in Figure 2 , EP studies including complex catheter ablations are rarely available in Africa except in South Africa and the North African countries (1).
Cryoablation was available in a few countries (i.e., Algeria, Egypt, Morocco, Namibia, South Africa, and Tunisia). All surveyed countries were classified according to a specific score. This score was calculated as a sum of all the diagnostic tests, infrastructures, and type of treatments provided in each country. Information gathered from the variables collected in 2 previous studies (1, 30) . The variables selected were not redundant. Five groups were created according to the quintiles. The first quintile (0% to 20%; red) was classified as "alarming situation," second quintile (20% to 40%; orange) was classified as "basic segmented arrhythmia activity," third quintile (40% to 60%; yellow) was classified as "unstable arrhythmia activity ecosystem," fourth quintile (60% to 80%; light green) was classified as "stable arrhythmia activity ecosystem," and fifth quintile (80% to 100%; dark green) was classified as "autonomous arrhythmia were treated with digitalis; the remaining 16% were treated by a rhythm-control approach with amiodarone or sotalol. Oral anticoagulants were prescribed in only 34% of eligible patients, despite high CHADS 2 scores and a high rate of rheumatic heart disease. This scenario is common on the continent. Table 2) .
REASONS BEHIND INADEQUATE STATE

INADEQUATE RESPONSE TO CARDIAC ARREST.
Out-of-hospital cardiac arrest is the most common presentation of sudden cardiac arrest according to the Douala SCD-study (20) and a Tunisian study (28) , and it occurs mainly in the presence of a witness. However, cardiopulmonary resuscitation is rarely attempted, leading to the high rate of potentially preventable deaths (20, 34) . Reasons for the low cardiopulmonary resuscitation rate include: 1) a lack of basic knowledge about cardiopulmonary resuscitation in the general population; 2) a lack of African governments approve medical evacuations (i.e., transfers to tertiary heath facilities abroad) for a small privileged segment of the society. This unseemly practice benefits the wealthy and government elites, is highly cost-ineffective, and misappropriates limited local resources that cannot be used for maximum benefit of very ill patients. As a health policy, such arbitrary allocation is unethical.
STUDY LIMITATIONS
The epidemiology of arrhythmia and its treatment has been understudied in Africa. There is lack of registries and cross-sectional and cohort studies. The published data available is of limited value, owing to its observational, single-center, or case report character.
There is a great need for pan-African registries on cardiac rhythm disturbance management. 
